On the one hand we have it estimated that at leaist 3,000 human deaths are due annually to tuberculosis of bovine origin, and that, judged by notifications, probably tens of thousands of children suffer from other forms of tuberculosis which do not cause death, but produce crippling or glandular enlargement, &c., also of bovine origin.
On the other hand we have experienced physicians making the assertion that on the whole the mild bovine bacillus gives that amount of immunity which just saves enormous numbers of people from acute tuberculous disease of human origin. In effect, they say that the presence of a few living bacilli in milk is a good thing for the human race. The whole subject is extraordinarily difficult and very involved. It is difficult to make a statement at present which will correlate these opposing views.
I have been in the somewhat fortunate position of having at one time of my life seen a very large number of post-mortem examinations on bovines and on human beings. Nobody who has had such an experience could, I think, fail to recognize the close clinical and pathological resemblances to that in man which exist between the lesions and the course of the disease in many bovines. So, too, one cannot help recognizing that the same factors operate as predisposing causes-hereditary predisposition, the absence of light and air, poor food, exhausting conditions, and so on.
Then I have had the opportunity of observing on several occasions the extraordinarily definite way in which infection spreads. The introduction of infection into a herd of cows previously free from tuberculosis, but which are housed under bad conditions, spreads the disease very rapidly. In the case of the human subject it is only occasionally that we get an opportunity of seeing that the introduction of infection rapidly produces the disease in a person otherwise in a suitable condition.
With these experiences I early came to the conclusion that the evidence was sufficient to warrant expenditure in reducing the amount of tuberculosis in the milk supply. I recognize, of course, that there are many points that can be raised against such a procedure, but fortunately I have had a city council who are willing to assist.
We have in Birmingham attempted three methods:-
(1) The testing of samples of milk for tuberculosis and the subsequent elimination of the cows giving tubercle bacilli in the milk.
(2) Offering to farmers the free testing of their herds provided that they take the necessary trouble to eliminate reactors and thus get tubercle-free herds.
(3) The correct pasteurization and sterilization of milAk. We have ascertained that about 8'7 per cent. of the churns of milk sent into S-Ep., COMP. MED., CHILD. I [February 9, 1925. at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from Birmingham during the past eighteen years contained living tubercle bacilli. The percentage varied from 4'7 in 1922 to 17'6 in 1917. After the discovery of tubercle bacilli in milk, we send the veterinary officer to the farm and find out the special cow or cows giving tubercle bacilli by the process of taking further samples of milk and inoculating guinea-pigs. We have never relied on microscopical examination alone. The result is that about two months elapse between taking the first sample and iderntifying the cow. During the interval the public have been supplied with infected milk. We did good by arranging for the visit of a veterinary officer to the farm, whose advice led to a good many wasters being eliminated. For these we paid a small amount of compensation as an inducement to slaughter. This special milk legislation has done good by drawing attention to the probability of milk infection. The operation is far too slow. We have never been able to clear the herd. We still carry on the work. It is rendered expensive by the time occupied by a skilled veterinary officer and by his travelling, and the laboratory costs. But to the farmers the work has been educative to a high degree. It has prepared them for further steps to eliminate tuberculosis.
In 1906 I spent some time in Denmark with Professor Bang investigating the principles he enunciated for freeing herds from tuberculosis, and as a result my town council adopted the scheme of offering to any farmer, who regularly supplied all his milk to Birmingham, to test all his animals twice annually and to test newlypurchased cows during the interval, provided he took reasonable precautions to rid his herd of reacting animals.
Between the introduction of the scheme and the outbreak of the war we had twenty-eight herds free or practically free from tuberculosis. By 1914 a great many more farmers were making inquiries, and I should say that had the war not intervened there would have been at lea;st 100 herds free by that time. The outbreak of war broke up every one of these herds and we have not yet got back to pre-war conditions. What interested me was that a considerable number of farmers participated in, or wanted to participate in, our scheme because they believed they would have (a) fewer wasters from tuberculosis, (b) fewer cases of contagious abortion, and (c) fewer cases of Johne's disease. The attendance of a veterinary surgeon at the farm, and the advice he gave, appears to have helped farmers in a way which I did not anticipate.
To-day, I think we have thirty farms free or nearly free. It takes about five years to free a herd by the application of Bang's method. The farmer is not put to any serious expense unless he is stupid in carrying out his isolation and disinfection. He did not get a higher price for his milk in the early days--now, however, he can for his graded milk. A point which I think is important consists in the results we have obtained from using the various tuberculin tests. If an experienced and careful veterinary officer applies the cutaneous test, our experience is that the results are very satisfactory and reliable. The large majority of officers in the early days obtained results which were difficult to interpret. I was very fortunate in having as a colleague the late John Malcolm, who seemed never to make a mistake. Of course in testing cattle a certain proportion of doubtful results are obtained, as happens in the application of all vital tests. When we had an opportunity of obtaining a post-mortem examination, I believe I may truly say that Mr. Malcolm proved that the test was always reliable when it gave a definite positive result in the class of cattle he was testing.
A great deal of discussion has taken place on the reliability of the tuberculin tests. Our experience is that in the hands of a careful man they are of such practical utility in testing dairy herds that the results can be trusted. On the first testing several herds were found entirely free from tuberculosis, while the rate of infection in several others was 100 per cent., the average being about 30 per cent.
at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from Epidemiology, Comparative Medicine, and Disease in Children 75 Thirty herds of tubercle-free cows go a very little way towards supplying milk to the city. We are not eliminating infection quickly enough. I therefore went to America three years ago in order to study American methods of commercial pasteurization, with a view to rendering milk free from tubercle bacilli. Here, again, we are quibbling as to whether a pasteurization temperature of 1450 F. to 150°F. for thirty minutes will kill all tubercle bacilli under all conceivable conditions, and further, as to whether such heating harms the milk in other aspects. I have, however, recommended our dairy trade to pasteurize and bottle all their milk.
So far as I can gather, the American experience is so good, both as regards destruction of the tubercle bacillus and the absence of damage, that I shall risk the death of one bacillus wrapped up in a heat-protecting casing even if this can occur. Our own tests indicate that commercial pasteurization is reliable if done by well-recognized modern methods. I have not yet found a living tubercle bacillus in milk which has been pasteurized in an efficient apparatus.
To-day 60 or 70 per cent. of the milk supplied to Birmingham has been heated sufficiently to kill tubercle bacilli, and I hope that in a few years no milk will be sold raw unless from tested herds. Indeed, I hesitate -to advise raw milk from tuberclefree herds unless it is heated in the nursery. It is mainly a matter of time and amount of milk before raw Grade A milk will spread other infections (scarlet fever, enteric fever, &c.) in one district or another.
The American milk methods are so superior to ours, from a consumer's point of view, that I am convinced we shall adopt them sooner or later.
I think we need a reliable investigation into the merits of our present methods of pasteurization and sterilization. Such an investigation, if applied to ordinary commercial milk, would clear up many doubts which at present are widely prevalent. If they proved conclusively that proper pasteurization and bottling eliminated tubercle infection, then we have in our hands a method which can easily be applied. I am still in favour of freeing our dairy herds from infection by tubercle, but this is a slow and difficult process. We should need a great addition to the present veterinary profession, we should need radical alterations being made to many cowhouses and we should require patient education of the agriculturist lasting over many years. In the meantime, my advice is to pasteurize. commercially where this is possible. If ever the time comes when we can say that all dairy herds are free from tuberculosis, the farmer will undoubtedly be better off, so also will be the milk consumer. Even when that time does come I shall still think it wise to advocate the pasteurization and bottling of all milk for household use. Unfortunately, it is impossible to give any results as to the diminution of cases of bovine infection among the people of Birmingham.
We have been very active in attempting to limit the spread of all kinds of tubercle infection in Birmingham. On the whole our results compare favourably with those of other large towns. We have about 1,000 fewer cases of pulmonary tuberculosis reported annually-I believe that this accurately reflects the diminution which has occurred recently.
The reported cases of non-pulmonary tuberculosis are unreliable. They, too, are fewer in number. Deaths from non-pulmonary tuberculosis in the city are now about one-half of the rate at which they occur in the whole of England and Wales.
I am bold enough to believe that at least part of this reduction is due to our work in limiting infection of both human and bovine origin.
Mr. J. W. BRITTLEBANK, C.M.G. (Manchester) .
In attempting to deal with a subject such as this, we cannot address ourselves merely to the immediate public health side of the problem. There is a serious economic problem affecting agriculture which is of enormous dimensions, and it Brittlebank: Control of Tuberculosis and the Milk Supply involves the question where the fight will have to be waged and upon whom most of the cost will fall. The total bovine population of Great Britain is somewhere in the region of 7' millions; and of these 3,000,000 (in round figures) are cows and heifers in milk or in calf, and I think it may be safely accepted that, on the average, onethird of these would be found to be tuberculous, as ascertained by the tuberculin test. This brings us, speaking again in round numbers, to the fact that 1,000,000 head of our dairy stock are tuberculous in some degree. We know also that many of these are so slightly affected that it makes no material difference to their well-being; indeed, it may be held that these encapsuled lesions are the source of protection to the animal concerned.
So far as the immediate problem is concerned, there is much to be gleaned from the work done by certain public bodies in their efforts to control tuberculosis in milk. Most authorities of any importance concerned with this branch of their public health work have taken advantage of similar powers to those possessed originally by Manchester and Liverpool. These powers confer the right, after samples from the source of production have been proved to contain the organism of tuberculous infection, to visit and examine the cattle with a view to ascertaining the source of infection, the presumption upon which the work is based being that the animals suffering from tuberculosis of the udder are those to be particularly eliminated, and, as far as my experience goes, I am of opinion that such a conclusion is correct. Tuberculosis of the udder is, however, for all practical purposes, invariably a condition secondary to lesions of a primary character situated either in the thorax or abdomen, and therefore, whether the bacilli found in milk are derived from a definitely infected udder, or merely at times escape by that path, it is clear that measures limited simply to removing the active producer of tuberculous milk will achieve little in the reduction of bovine tuberculosis and in freeing permanently the milk supply from this risk. The figures which I submit have been carefully compiled and relate to a continuous period of twenty-three years. They show that 9'88 per cent. of the mixed milk samples examined were found to cause tuberculosis, and a more detailed examination of these figures shows that the percentage containing tuberculous milk in 1923 was higher than in 1901, my first year in Manchester.
At first sight it might be concluded that the work done was of slight, if any, value. This, however, would be far from the truth, for on summarizing my results I find that on approximately 800 farms discovered to be sending tuberculous milk, 587 cows were found to be suffering from tuberculosis of the udder and were removed from the milk supply. So far as the remaining farms are concerned (200 or more in number), on which no cow was found producing tuberculous milk, it was almost invariably reported that certain cows had been disposed of preceding the visit of the inspecting officer, but subsequent to the taking of the initial mixed sample.
A large percentage of the cows were found producing considerable quantities of miilk and many were at the height of their lactation period, so that if nothing else had been done, it was an act of some importance to have cut such an am-ount of infection out of supply. It is certain that such piecemeal measures as it has been possible to utilize have done nothing to reduce the general incidence of bovine tuberculosis in our milking herds, but then I do not imagine that anyone thought the operation of the Milk Clauses would have any such effect. These Clauses can only have been regarded as preliminary, and it was hoped by far-seeing administrators that they would prove useful in demonstrating the true position of affairs, and that such special experience might provide a sound basis for further legislation of a progressive character.
Many of us hoped that we should be able to induce farmers to eliminate tuberculosis from their herds and so secure a gradually increasing quantity of milk from such tuberculosis-free sources, but it has to be admitted that here we signally failed.
On the other hand, the Mlilk Clauses may have been a positive hindrance to at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from general progressive measures, from the fact that the mere existence of such restricted powers as the Clauses provided tended to lull the health service generally into a false sense of security. For many years the dairy farmers strenuously resisted everything that was done to try to secure a reduction in the number of cows producing tuberculous milk. Generally speaking, they as a class have been unable to appreciate preventive medicine. They are accustomed to regard the losses they incur as being irrevocably an incubus on their calling. They ask what extra price they are going to receive for the extra work involved in carrying out the recommendations made to them, and it must be confessed that under the system which has grown up in this country where, generally speaking, all milk produced is regarded commercially as of one quality, it is difficult to convince a farmer that he is not right. We know that a large majority of the general public will only buy the cheapest milk -which is in the market.
What then are we to suggest, in the light of our experience, as the correct course to pursue ?
We have one school which demands that tuberculosis shall be eliminated by drastic measures, in which the wholesale testing of cows with tuberculin is to be the sheet anchor. In the earlier years of my experience I was an avowed advocate of this method, but let us see what we have to face. I have already pointed out that it is safe to estimate that not less than 1,000,000 of our dairy stock will react to tuberculin, and that they are all therefore potential producers of tuberculous milk.
First, it may be well to inquire briefly why one of three animals concerned is infected with tuberculosis. Bad housing, improper food, lack of sunlight, overwork, overcrowding and dirt, all render animals highly susceptible, and these, with infection ever present in either the food or the dwelling or both, may be cited as principal factors encouraging infection with the tubercle bacillus.
At what early stage in ths milk-producing industry will it be possible to get rid of these conditions or, indeed, of any of them ? I need only refer to housing to remind you of the magnitude of the elements which may be regarded as essential in any campaign of total eradication by such drastic measures as may be in the minds of some. But even supposing that the housing conditions were good and many of the other conditions I have mentioned were absent, I still believe that any such proposal is economically unsound, for almost inevitably the earliest animals to react to tuberculin are those which work hardest, or in other words, produce most milk, and cows which are of the utmost value for breeding would be condemned to slaughter.
It is impossible to practise isolation on such a wholesale scale as would be demanded. The work done by Bang in this respect will repay close examination. Successful elimination has been done in a number of isolated instances, and these apply chiefly to single herds which, in most cases, had been selected as suitable or exceptionable. Therefore, those who have had intimate experience with work of this character will be able to contribute materially to the discussion on this point.
My own experience has been somewhat lengthy, and it may be briefly summed up as follows: given ample accommodation, plenty of money and the right individual, it is certain that reasonable success can be commanded. But it requires indefatigable industry and ceaseless vigilance on the part of the veterinary surgeons responsible, and even then many set-backs and rebuffs must be expected.
My most successful piece of work was done in connexion with a special farm selected to supply certain institutions in the City of Manchester. Without going into detail through the early stages of the work, it is sufficient to indicate that however thorough our methods were, no real success attended our efforts until complete disinfection of all the premises concerned had been carried out. In three years a herd had been established which could be described as being free from tuberculosis.
But for some little time, at each re-testing, which was done every six months I may add most thoroughly done-a few cows were found to react, and these were at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from mostly animals which had been bought in and had passed the test once. We then decided that the only way to real success appeared to be to dispense with the purchase of recruits from outside sources and to breed our own. This we proceeded to do and the work in itself provided a very interesting series of facts which are not, however, pertinent at the moment to the question. Nevertheless, we took the most elaborate care at every stage in our proceedings, and the net result was that ina few years the milking herd, averaging from 100 to 110 in number, became self-supporting. It is interesting to record that so thorough were our precautions (approaching as nearly as possible in fact to laboratory conditions) that we had no single case of tuberculosis in 257 calves reared, as ascertained by the tuberculin test. The following was the state of affairs in May, 1914:- (1) A tuberculosis-free herd had been secured.
(2) The care and selection in breeding had been so successful as to raise the annual average output of milk per cow by nearly 200 gallons.
(3) Much interesting information as to cost and feeding had been compiled. (4) There was an undoubted gain in the freedom from diseases such as pneumonia, and we were not troubled with contagious abortion.
In August, 1914, owing to the war, other spheres of activity were found for us, but before I left I had several talks with the farmer-a gentleman of exceptional intelligence and resourceas to the best methods of procedure during my absence, which I, of course, hoped would only be short. Unfortunately, however, he soon found himself without veterinary aid and was thrown upon his own resources.
He corresponded with me regularly and, knowing of his experience, I had no fear as to his being able to carry on. Tuberculin was supplied to him and, as far as he was able, he followed the same procedure as he had seen me carry out. Some time later, in 1916, I received a letter from the Medical Officer of Health informing me that three samples of mixed milk supplied from the farm had been found to produce tuberculosis in the guinea-pig. I obtained leave as soon as I could and proceeded to the farm. Here I found a most disastrous state of affairs. Clinical examination alone showed two cows suffering from tuberculosis of the udder, an(d the herd, except for a very few animals bred on the place, when tested with tuberculin, reacted to the extent of 37'5 per cent. With regard to the explanation of this disaster, it is believed that all went well till the end of 1915, when it was found impossible to exercise the same scrupulous care as hitherto. Some of the heifers were moved to another farm and it was found necessary to bring in a few animals from outside the stock-seven in all, to be precise. These were carefully tested by the farmer and selected as having passed the test. One of these recruits from outside sources I found at my examination to be suffering from tuberculosis of the udder and advanced pulmonary tuberculosis; and the other animal affected with tuberculosis of the udder was a young cow bred on the farm and barely three years old.
Regular and systematic disinfection had gone by the board and much of the work done in this respect was unsatisfactory.
It will thus be seen that even a small amount of infection let loose among unprotected or non-immunized animals is disastrous. On the other hand, to those protagonists of clearance by drastic methods, I am tempted to read an extract from my Annual Report of 1909, and to ask what chance there is of getting rid of tuberculosis in conditions such as still prevail on many of the farms concerned in the inquiry. Their occupants do not send milk to Manchester, but their farms remain in exactly the same condition in which I found them in 1909, and they are by no means peculiar to the district concerned.
The summarized results of this piece of work are as follows: The total number of farms visited was 136; of this number I found six to be clean, fifty-two were fairly clean, and seventyeight were dirty.
" At five farms out of the gross total of 136 farms there was satisfactory provision for the storage of manure. At twelve other farms the provision made was of a less satisfactory character, but was nevertheless fairly good, while on the remaining 116 farms the manure stead was entirely absent or quite unsatisfactory.
" The total number of cowsheds inspected was 343; of these ten were clean; 147 fairly clqan, and the remainder dirty.
" I should here state that the standard of cleanliness expected was not such as might obtain in a well-kept dwelling-house, but such as might reasonably be required in any farm in which a reasonable amount of supervision was exercised. The figures are then all the more striking.
" The lighting of seventy-eight cowsheds was satisfactory, the remaining 295 being either badly lighted or not lighted at all. Eighty-eight cowsheds were sufficiently ventilated, the remainirng 255 being badly ventilated.
"The drainage of 151 cowsheds was satisfactory, while in 192 cowsheds it was not. "In 201 cowsheds the cubic area per cow was sufficient; in 142 it was inadequate. This is somewhat contrary to usual inspection results, and while it was found that the housing was very bad there was little overcrowding.
" Finally, the total number of cows examined was 3,019. The total number of cows found to be suffering from tuberculosis of the udder was eleven. Of these, seven were proved by bacteriological examination. Two were 'dry' cows, in which the diagnosis was confirmed by post-mortem examination. An additional two cows were found to be suffering from undoubted tuberculosis of the udder, but no material being obtainable the diagnosis was not bacteriologically confirmed. In one of these cases a post-mortem examination was subsequently carried out, and ample evidence of marked tuberculosis was found.
" The number of cows suffering from tuberculosis of the udder found in this piece of inspection was comparatively small, but this is to a great extent accounted for by the fact that as soon as it became known that the farms were being visited, large numbers of suspected animals were sent into the local auction market every week and disposed of to individuals who evidently had no difficulty in disposing of this class of cattle.
"The chief purchasers of these emaciated animals were four individuals who were quite well known. Prices for actual 'wasters' ranged from 10s. to 35s.; in addition there was a brisk trade in worn-out old cows at prices ranging from £2 10s. to £5 each.
" On a certain Wednesday morning I watched the business carried on by one auctioneer, and took careful note of the first seventeen animals sold. Of these, fourteen were certainly suffering from advanced tuberculosis, nine of them having undoubted disease of the udder. A fortnight later, of the first fifteen animals sold eleven were undoubtedly tuberculous, six having marked tuberculosis of the udder. This is only what I saw in one auctioneer's section of the market. I should also say that what I have described took place at some considerable distance from Manchester, but it emphasizes one of the points in connexion with the suppression of the ' slink' trade, which is extremely difficult to control so long as such animals are admitted into markets and fairs without hindralnce or comment. No hardship would be inflicted if such creatures, many of which can only be brought to auction by cart, and others arriving in a state of exhaustion, were peremptorily seized and condemned to slaughter by the nearest '-knacker.' " There can be no doubt that if the inspection only resulted in the expulsion of the diseased animals from the herds, a certain amount of good would be done.
" Wholesale inspections of the above character should be carried out as far as is possible in the winter months, when the cattle are housed, and it is possible to see what are the actual conditions under which the cattle are living during those periods of the year when they are not at liberty. It would be possible then also to examine a much larger number in a day."
CONCLUSIONS.
(1) At the moment the incidence rate of bovine tuberculosis is too great to justify immediate eradication by tuberculin testing.
(2) Many cows that are never a serious danger to the milk supply react to tuberculin.
(3) Tuberculin testing applied on a wholesale scale will soon cease to be carried out carefully.
(4) Direct efforts must be made throughout the country to improve housing on inexpensive lines.
(5) Systematic disinfection of all cow-houses at reasonably short intervals in order to destroy much of the great amount of available infection.
(6) General quarterly inspection of all dairy herds by veterinary surgeons. N.B.-Such inspections to be in the hands of experienced men with special " refresher" training. The personnel of this service should consist largely of practitioners working in conjunction with experienced whole-time administrative and consultative veterinary officers. Professor S. L. CUMMINS, C.B., C.M.G., pointed out that he had had no personal opportunity such as had been enjoyed by the previous speakers of carrying out work in connexion with the provision of tubercle-free milk. For this reason he was all the more interested and impressed by the reports which they had furnished.
Speaking as a student of tuberculosis, he said his opinion was that discussions on the questions of the infection of the human subject by tuberculous milk were somewhat dangerous if carried out in public, since the opinion of specialists was still divided on several important points. Whilst he was definitely convinced of the reality and importance of the partial immunization of human beings against pulmonary tuberculosis as a result of the ingestion of small numbers of bovine tubercle bacilli in milk, and whilst he regarded this as one of the causes underlying the favourable alteration in the clinical type and in the death-rate from human tuberculosis noted in recent years, he felt that these considerations, important though they might be, were not an adequate reply to the tragic fact that many children were suffering permanent crippledom and a deterioration of all their vital prospects as the direct result of a preventable infection arising from contaminabed milk.
It appeared from what had been said that although tubercle-free herds were practically possible and had actually been brought into being on a relatively large scale, the fact remained that their freedom from tuberculous disease had only been attained as the result of a very considerable expenditure of money, skill and attention to detail. It had been clearly shown that the cattle in such herds were extremely liable to contract tuberculosis if exposed to infection through any breakdown in the elaborate arrangements made to isolate them from other stock. He doubted whether the solution of the milk problem in the case of a relatively poor and over-taxed nation would ever be found in the wholesale organization of tubercle-free herds.
He (Professor Cummins) said that while much more might be accomplisned than at present by amended legislation and the awakening of interest in the matter amongst the farming classes and the middlemen, he felt obliged to express his opinion that the only safe solution of the question lay in pasteurization of milk. He laid considerable stress on the importance of quantitative factors in the spread of bovine infection to man, and held that the mixing of milks was a great safeguard so far as it diluted the tubercle bacilli in the infected milks and ensured that the number of bacilli in a given volume as supplied to the consumer was greatly reduced. He said that the experiments of many competent observers had shown that it required relatively large doses of virulent tubercle bacilli to bring about progressive infection through the alimentary tract.
In conclusion, he strongly advocated a closer co-operation between the medical at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from Epidemiology, Comparative Medicine, and Disease in Children 81 and veterinary professions, with a. view to arriving at agreed facts on all these questions of bovine tuberculosis in its relation to man.
Dr. JAMES NIVEN.
(Late Medical Officer of Health for Manchester.) For three consecutive years in Oldham, and after 1894 in Manchester, handbills were distributed to every house, with the advice inter alia that all milk should be boiled before consumption.
In 1894 and the following years a record was made of the farms and cowsheds within the Borough of Manchester, as then constituted, and the Veterinary Surgeon to the Corporation, Mr. James King, also made a report on these and on the cows contained in them, twenty-nine of which he condemned, all of this number being slaughtered. Acting along with the late Professor Del6pine, I also examined the cows in a number of cowsheds outside the city, from which milk had been collected, and been shown by Professor Del6pine to contain tubercle bacilli. Over 18 per cent. of the cows appeared to have tuberculosis of the udder. Following on these preparations, a number of cowsheds were suppressed, and plans for reconstruction of the others were prepared and gradually carried out.
in 1896 a number of Manchester gentlemen formed a company with a view to supplying the city with milk, on the lines laid down by Mr. G. Busck, of Copenhagen, and carried out by him successfully for a period of forty years in that city.
Mr. Busck had formed a company in 1878, with the approval and support of members of the University of Copenhagen and other eminent citizens, and also of the medical practitioners of the city. In 1888 this company had become so successful that Mr. Busck was able to build a large and fully equipped dairy outside Copenhagen. The company was bound not to declare a dividend above 5 per cent. of the share capital, but to utilize any excess profits to extend the concern. Great pains were taken in selecting farms; this careful selection was possible because of the price given by him for the milk. The farmers were bound to keep only firstclass stock, and every precaution was taken to ensure that they did so. About this period the operations were described by Dr. Sims Woodhead and Mr. Stewart McGregor, British Vice-Consul in Copenhagen.
Seven competent veterinary officers were engaged to choose and supervise the care of the cattle, those which showed signs of disease being promptly removed. The condition of the fodder was watched by a special inspector, and the hygiene of milking and of the dairy by an inspecting dairymaid.
All milk had to be cooled down to 410 F. directly after milking, and the temperature kept below 50°F. until the milk reached the dairy. This was possible because farmers were able to collect ice, and kept it stored under non-conducting material, the requisite amount always in store being 30 lb. of ice for every 100 lb. of niilk produced. The milk was kept in vessels surrounded with ice from which cream rose for ten hours, and it was then skimmed. The evening's milk was the ordinary daily supply, and a special children's milk obtained from carefully chosen cows, fed in winter on a prescribed special diet. In summer all cows had to be fed on the meadows. All these milks, the cream, the children's milk, the morning's skimn milk, and the evening's milk, on arrival at the dairy were passed through four special filters, sterilized and cleaned daily. In summer the milks were conveyed in covered railway vans refrigerated with ice, and each form of cream and milk was conveyed in sealed, locked cans. The creams, children's milk, skim milk, and ordinary milk were all tested on arrival, and average samples of each form of milk were also sent to the professor of'chemistry at the University to be tested for chemical quality. The cream and children's milk were at once filtered, passed into bottles, and sealed. The bottles were then placed in boxes and surrounded with ice. The other milks were kept in the cans in which they arrived, the latter being plunged into water mixed with ice.
Every precaution was taken to ensure that at no stage could the milk be tampered with. From the delivery cans it was drawn into hollow stems perforated at the sides and communicating with taps below. Owing to the special care used in feeding the cows, all milk had a very fragrant taste. Great pains were taken to ensure that all vessels and bottles were at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from thoroughly washed, cleaned, and sterilized, and that they were returned clean to the farmer, who was bound to wash out all dust with clean water.
All possible care was taken to ensure that no case of infectious disease in an employee at the farm or at the dairy, or in his family, passed unreported, and it was made to his interest to notify at once. It was also made to the interest of the farmer to see that no disease observed in any cow failed to be reported at once to the veterinary surgeon.
The milk from this dairy (about 4,000 gallons daily) was undoubtedly of the first quality, and it was not otherwise guarded against tuberculous infection, except by the vigilance of the veterinary surgeons employed, nor was it absolutely protected from the infection of other diseases.
In 1896 Alderman Bosdin Leach, Dr. Henry Ashby, and the Medical Officer of Health visited Copenhagen, and in 1899 the premises of the Manchester Company were opened. These consisted of an admirable dairy on the model of Mr. Busck's dairy; an ice-making plant was provided, and ice was supplied to the farmers; the best farms procurable were contracted with. Unfortunately, enough capital to see the enterprise through could not be raised, and the company was liquidated in 1901. It should be mentioned that arrangements were made for freeing the herds from contractors of tuberculosis after application of the tuberculin test, and that later on this was also done in the case of Mr. Busck's farms near Copenhagen.
In 1899, following the suggestion of the Commission on Tuberculosis of 1898, powers were applied for by the Manchester Sanitary Committee, similar to those enjoyed by Glasgow under a Local Police Act; powers were obtained, with the assistance of the Local Government Board, by Manchester and some other authorities, known afterwards as the Model Milk Clauses. Practically these were applied by taking sapnples of milk on arrival in the city, or production there. These samples were submitted to Professor Del6pine, who, after an interval of about a month, determined whether they contained or did not contain the infection of tuberculosis. If the sample was tuberculous, the veterinary surgeon visited the farm supplying the milk, examined the cows, and took samples of milk from those udders which appeared to him suspicious, and these he submitted to Professor Del6pine. When one of these samples was found to be infected, the cow was considered to be suffering from tuberculosis of the udder and had to be isolated. But the only useful procedure in these cases is to have the cow slaughtered, and the veterinary surgeon, Lieut.-Colonel J. W. Brittlebank, was very successful in getting this carried out.
Unquestionably this procedure was useful though it was never supposed that it would be effectual in eradicating tuberculosis. But it afforded an opportunity of educating the farmer and of improving conditions generally. Thus the veterinary surgeon was able to influence materially the choice of stock, the methods of feeding, cleanliness on the farm, the keeping of milk, the condition of the water supplies, and their protection from contamination, &c. In several instances he was able to get the premises reconstructed. That the results were good was shown by Professor
Del4pine's examination of samples for dirt, which for some years continued to diminish, while the number of tuberculous udders continued to decrease. That the diminution of dirt was real was shown by the diminished sepsis in guinea-pigs inoculated with the milks. After a time, however, the improvement disappeared and Professor Del6pine concluded that the dirt in milk was merely being concealed by filtration.
About 1910 the proportion of samples found tuberculous increased, and since that time has remained high. There was, however, still evidence that the Clauses were operative, as the tuberculous udders were not markedly tuberculous. But the competition for milk farms near London and Liverpool acted unfavourably on continued control, and the outbreak of war led to a general breakdown for a time of the results previously attained.
It will not be easy to regain the lost ground, chiefly on account of the deterioration of stock. But with the effort to improve the conditions of dairying, as they give the veterinary surgeon an opportunity of carrying on quietly a process of education very much needed. Meanwhile the conditions of the milk reaching Manchester are bad as regards cleanliness, and the immediate question is, what is to be done ? The Report of the Astor Committee on the Production and Distribution of the Milk Supply, 1920, shows thab the quantity of milk consumed per head of the population is very low in this country as compared with other European countries and with the United States; the causes are traced and remedies proposed. The smallness of the amount consumed is undoubtedly due to the defective quality of the milk as regards cleanliness, and to the ignorance of the population in respect of the high nutritive value and the economy of milk as an article of food. But there is also ignorance as to the methods by which a dairy stock of high milking value may be reared, as to the best and most economic methods of feeding dairy cows, as to the most advantageous methods of utilizing the land so as to obtain a high food value for cattle, and as regards the measures required and practicable to secure a clean milk supply. Strenuous efforts are advised and are being brought into operation so as to remedy the defects. Were the advice given in this report carried out, there is no doubt that this country would take its proper place as a dairying country. But there are many accessory measures which are required. For example, a milk propaganda is needed in order to show the value and great benefit to the children of a good and clean supply, though such a propaganda must go side by side with the other measures required to raise the quality of the milking stock and to ensure cleanliness. In fact, the cultivation of cleanliness is necessary to ensure even a comparative degree of freedom from tuberculosis. Different observers who have visited the United States testify to the admirable quality of the milk supply in the great cities. This was done by Dr. Eastwood in 1908, by Sir John Robertson in 1922, and Dr. Carnwath in 1923. Dr. Eastwood tells us that for many years great efforts have been put forth hy the Live Stock Boards of the more Northern States to improve the quality of the dairy herds, and large sums have been expended in freeing the herds from tuberculosis. It is at best an expensive operation, and Dr. Eastwood is of opinion that it is bad policy to give compensation out of public money in respect of cattle suffering from advanced tuberculosis or from udder disease. Nevertheless, the energy displaved has been very great. One of the features of the efforts to free herds from tuberculosis is that the actual testing has been left to the farmers themselves. The records however' are interpreted by experts. It is far from an easy matter to obtain tuberculosis-free herds, and a notable feature of the process is that, when the disease has been eradicated, if a tuberculous animal is introduced into the herd the disease is apt to spread rapidly and undo all the gain already achieved. This is especially liable to happen unless the utmost cleanliness and the most careful disinfection are practised in the tuberculosis-free cowshed.
Nevertheless, with sufficient care, herds may be maintained free, as Sir John Robertson has found in some thirty herds around Birmingham. In Manchester the hospitals were supplied for many years with a very rich milk obtained from a tuberculosis-free herd, maintained in that condition by the unremitting vigilance of Lieut.-Col. Brittlebank. He (Colonel Brittlebank) found, however, that this nutritious and untainted supply was only possible by the practice of most careful cleanliness and disinfection and by rearing a tuberculosis-free stock from calves.
The first point in the American campaign, then, is the great effort made to secure herds free from tuberculosis. America possesses many facilities for enabling the good quality of the milk supply to be maintained.
(1) There is abundance of ice in winter in the Northern States, which can be stored and made available for cooling the milk during summer.
(2) Local authorities have powers, independent of the Central Government, of regulating and controlling their imiilk supplies both within the cities and outside at the place of production.
(3) In a large city like New York the mi-ilk is brought fresh fromn long distances extending to 500 miles. This is only made possible by carrying it in refrigerating vans, and the great cities have been able, not without an effort, to impose on railway companies the task of keeping the milk refrigerated during transport.
(4) The great attention given to the improvement of dairy stock.
(5) The education of producers both by way of assistance and coercion.
(6) Probably a large proportion of farlmlers own their own farms, wlhichl mnakes a great difference in the efforts put forth to imnprove farmsteads, stock, ancd methods of recordiing and feeding.
Perhaps the mlost important of these conditions is the power enjoyed by sanitary authorities of miakilng regulations and of controlling the production, transport and sale of milk. It appears very desirable that local authorities in this country should enjoy simlilar powers, and when in possession of them to put a great deal of energy into carrying them out.
Milk in the great cities is said to be fresh, rich, cool, clean and free froml disease. Its freshness is due to cooling from production to arrival. It is rich ow%ing to the great amiiounit of study given to the production of good milking strains of cows. It is customiiary to contract with farmers to provide milk yielding 3-5 per cent. of fat, with a proviso that for even per cent. of butter-fat over 3-5 per cent., extra will be paid to the farmller at a rate which makes it worth his while to endeavour to get the largest amnount of fat possible. It is clean because the regulations provide that, on arrival at a pasteurizing station, mnilk mIlust not contain miore than 100,000 germiis when sown on an appropriate soil.
Milk is graded according to the numlber of germl-s contained in one cubic centimiietre oln arrival.
(a) Grade A is inilk obtained froiii herds guaranteed free froml tuberculosis after the application of the tuberculin test; it imiust not contain more than 30,000 bacteria per cubic centimetre.
(b) Grade B is milk handled under sanitary conditions, cooled and transported so that it may reach the pasteurizer with not more than 100,000 bacteria per cubic centiinetre. Practically all mnilk put on the miarket in New York for human consumption falls into these two grades. At least 90 per cent. of the milk supply in large cities falls under Grade B, and the greater part of the reimainder under Grade A.
The local authority has to put forth a great effort to ensure that Grade B milk arrives at the pasteurizer with a temperature not exceeding 500 F., and with no more than the prescribed numlber of bacteria. It is necessary to prescribe a definite number so that the cleanliness of the milk can be controlled before pasteurization, and so that it is really good milk and not pus which is put into the pasteurizer.
Freedomi frolml disease is secured by pasteurization, and it is now agreed that the pasteurization mnust be carried out by exposure to a temperature between 1456 and 1500 F. for not less than 30 minutes. Great diversity has existed in the method of pasteurization. But the Ministry of Health has prescribed in this country conditions wvhich require for their fulfilment pasteurization in a " holding " pasteurizer of the newest type.
It appears certain that such a pasteurizer, if properly worked, does effectively destroy tubercle bacilli and other germs of the commlon diseases. But in order to ensure that the milk on arrival is of the requisite quality the cities supplied have, in the United States, to exercise an energetic control. By a regulation for the City of New York, " no milk shall be received, held, kept, offered for sale, or delivered in the City of New York, without a permit from the Board of Health, and subject to the conditions thereof." Section 53 of the Code prohibits the introduction into the city, or offering for sale within the city, of any milk which is " adulterated," and for the purposes of the Code mlilk is adulterated if it falls under one or miiore of nine specified definitions. For example: (a) milk drawn frolml animals fed on distillery water or any substance in a state of fermentation or putrefaction, or on any unwholesome food; (b) milk drawn from cows kept in a crowded or unhealthy condition; (c) milk the temperature of which is hi,,;er than 500 F. is adulterated.
Section 54 ordains that " any milk found to be adulterated, which has been brought into the City of New York, or is held or offered for sale in the said City, may be seized or destroyed by any inspector or other officer of the department authorized to inspect milk."
Every applicant for a permit to sell milk either in a shop or from a wagon, must inform at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from Epidemiology; Comparative Medicine, and Disease in Children 85 the department of the source from which he obtains his milk. This information is followed up by the department; the sources supplying the place from which the retailer obtains his milk are ascertained, and are traced back to the actual producers. As a condition to the issue of a permiit, all places where such milk is produced or handled must be open to inspection by the employees of the department. Refusal to admit inspection would be followed by exclusion of the supply through withdrawal of the permit. Similarly, unless sanitary conditions are remedied, the same result follows. Special arrangements are made to ensure early notification of infectious disease in any person handling the milk.
The number of permits issued to stores in the city was between 12,000 and 13,000 in 1908. The average daily consumption was 1,800,000 quarts. If an inspector finds milk obviously adulterated, he is allowed to seize it without further parley, and pour it into a sewer, no compensation being given to the owner.
According to the Annual Reports of the Department of Health, 39,613 quarts of adulterated milk were destroyed in 1905 and 41,385 quarts in 1906; most of this under the clause which defined milk at a temperature over 500 F. as adulterated. In 1908 the departmnent employed twenty-seven county inspectors in examining the creameries and milk supplying the city. The number of farms was estimated at over 40,000.
The farms supplying milk must come up to a certain standard of sanitary condition. To ensure this the inspectors at their visits record the conditions at the farms on score cards, which are filed. The farmers compete with each other in obtaining the highest number of marks, and the systemii produces a steady and marked improvement in the condition of the farms.
Behind all this lies the possibility that if the farm is not maintained under conditions satisfactory to the city authorities, the permit to supply the city may be withdrawn.
It will be seen that, in order to produce milk of quality equal to that sold in New York, great efforts would be required all round. Cities such as Manchester would need to be invested with powers to control their own milk supplies and would require to exercise them. In particular it would be necessary to appoint an adequate staff of veterinary inspectors to visit outside farms, to inspect the farms and cows, and to advise as to the measures required for the improvement of conditions, stock, feeding, &c., besides putting the model milk clauses into more complete operation. They would also require to instruct farmers in the methods required to produce a clean milk supply capable of remaining fresh up to the time of arrival at the city pasteurizers.
Would it be possible to obtain the requisite degree of improvement in the milk supply by good pasteurization alone? Organization for the provision of ice, and refrigeration at milking, and in transport after pasteurization, will no doubt be established in course of time. But as its establishment cannot be expected immediately, it is therefore the more necessary that farmers should be carefully instructed as to how to produce a clean milk supply capable of being kept pure until it reaches the city pasteurizers. Such a supply, if obtained within say 60 miles, under suitable arrangements with railway companies, properly pasteurized under an adequate control by samples and bacterial examination, might be sufficient for the present. But where milk is obtained from long distances, as in London, it would seem that the use of ice for refrigeration is almost indispensable.
If, again, we are to rely on pasteurization in order to obtain a proper supply of milk, it is evident that inspectors would be required who should possess the mechanical knowledge, and be sufficiently trained, to be able to keep an adequate control after every operation at the pasteurizing station.
Have we reached a point at which we could insist on the general pasteurization of fresh milk, and its sale in properly cleaned bottles, with the observance of conditions similar to those under which pasteurized (Grade B) milk is sold in New York? It is true thb+t the conditions of good pasteurization have been rapidly advancing. But it is necessary that those newer conditions should be controlled and confirmed before it would be quite safe to rely entirely on pasteurization, or to compel the pasteurization of all milk reaching a city. Nor would it be advisable just yet to enforce regulations which would tend to exclude from consumption raw milk duly safeguarded.
at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from [March 9, 1925. -Dr. M. J. ROWLANDS. At our last meeting on February 9, we heard from several speakers their views on the methods of preventing tubercle bacilli from being imbibed in the living state by human beings.
Colonel Brittlebank described the methods in the Manchester area, stating that they had been able to get a herd of cattle free from tubercle, but that they very soon reverted when there was the least neglect. What was the neglect ? Sir John Robertson, of Birmingham, also very ably gave us his views. As a farmer with considerable experience in the feeding of stock, I have come to the conclusion that it is almost impossible to get a tubercle-free herd of cows under 'present-day conditions. Conditions of farming have changed enormously, and I should like, if possible, to learn whether any figures can be obtained which would enable one to come to a definite conclusion as to whether tuberculosis is on the increase or on the decrease amongst our dairy cattle. I am not referring to the last ten or twenty years, but I wish to know whether tuberculous disease was more common fifty or sixty years ago than it is to-day.
There is no doubt that hygiene, segregation and a testing of cattle will undoubtedly lead to a diminution, but that diminution will not free the herd from tuberculosis. We all know that if tuberculosis invades a tubercle-free berd it will be a very severe form, thus proving that the freedom from tuberculosis is not due t6 immunity, but due to freedom from infection.
Let us take the position on the farm to-day and the position many years ago. The feeding of cattle previous to the manufacturing of cakes from such materials as palm kernel, cocoa-nut, linseed, soya bean, earth nut, &c., was carried on almost entirely by grass feeding during the summer, spring and autumn, and the feeding of hay with bran and oats as well as other wheat products during the winter. At the present day the chief method of feeding consists in giving artificial foods in the form of compressed cakes, given chiefly for their albuminoid, treacle and oil content. Here I think lies one of the chief causes -of advancing tuberculosis among dairy herds. I cannot help feeling that the vitamin question plays an important part in the spread of tuberculosis amongst dairy cattle. In the old days the grass was rich in its three vitamins. The bran, wheat products and oats were also fairly rich in vitamins. Not so to-day.
We heard Colonel Brittlebank state his opinion that the cause of tuberculosis amongst dairy herds was bad feeding, bad housing, and overworking. This leads me to the second point of overworking. The cow was never meant to produce milk for human beings. Nature meant that cow to produce milk for her own calf, no more and no less. In the natural state, the cow would calve down in the spring when vitamins are sufficient in natural foods to supply it with its necessary quota. To-day 1,000 gallons of milk per year is the minimum you expect to receive from a cow. As much as 2,000 gallons is quite common, and higher numbers than this are now on record. Even Guernsey cows, which are not supposed to be heavy milkers, or at least were not considered to be heavy milkers, are now to be found in many herds giving 1,500 gallons of milk per year. I have just bought a bull calf whose dam gave 1,400 gallons. This excessive draining of fats and proteins must be replaced by fats and proteins, and the farmer has found out that these could be replaced to some extent by means of artificial cakes. But on testing these cakes I find that they are absolutely deficient in vitamin A content, and as you cannot get a large milk supply unless you supply concentrated food, sooner or latter your cow becomes deficient in her storage of vitamin A, with the result that when she next calves, that calf only receives very little vitamin A, and perhaps very little vitamin B. The result is a low immunity to tuberculosis and other disease (? abortion).
at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from I will now give you my experience on my own farm. I breed about 2,000 pigs per year, and as the pig is an animal which breeds rapidly and comes to maturity in a very quick time, we are able to notice the differences much more rapidly on a farm such as mine, than on a dairy farm where you have only one calf per year per cow. That calf does not come to its milking stage until it is at least three years old, whereas a sow up to this age will have had five litters or certainly four, with an average of eight or nine pigs per litter, and at four months old the majority of these pigs are killed and are fit for the market.
When I began pig keeping on a large scale some ten years ago, my greatest trouble was infection by tuberculosis, as shown by enlarged glands and pleurisy, as well as bone diseases. This troubled me greatly as my pigs were housed under the most hygienic conditions; the animals were all kept on the open-air system and they were fed on the recognized method of that time, namely, palm kernel meal, barley meal and middlings, with perhaps a little fish or meat meal. I made up my mind to watch every litter and see that every sow that bred a pig which suffered from enlarged glands or any tubercle infection was slaughtered. The boars were also very carefully watched in case two or three litters which had been sired by the same boar became affected. Even this segregation and the killing off of these dams did not result in reducing my anxiety. Whenever I purchased animals I was always asking for trouble. I can well remember purchasing twelve young pigs from a well-known breeder at fairly high prices; not one of these twelve pigs was I able to rear. They all had to be killed, as they showed signs of marked tuberculous disease, both ante mortem and post mortem.
The curious point is this, that immediately I began to feed my animals, taking into consideration the value of vitamin foods, my trouble soon came to an end, with the result that within one year the whole of the difficulty was over. Hardly ever was there a pig killed for the next four years that showed any signs of tuberculosis. Now comes another interesting point. I sold this farm, and the animals which I had bred, to a company, and I had to re-start myself once more. All the animals had to be purchased from outside and out of 120 female pigs that I bought only forty of them proved to be healthy and free from disease, chiefly tuberculosis. Again, I did no segregation except to kill off any animals which were not thrifty, and examine their careases. My housing was exactly the same as I had always employed, namely, the open-air method; but by this time my knowledge of vitamins was much more extensive than when I began farming on a large scale, with the result that during this last year I have killed, since September last, an average of thirty pigs per week, and only about four carcases have shown signs of pleurisy, with a few adhesions which were old. Not a single case of enlargement of the glands has been encountered, and as we kill all pigs on the farm and all carcases are examined by myself, it has been possible to keep a careful look-out for signs of tuberculosis. Now comes the whole question, what has been the cause of the diminution, or shall we say freedom, from tuberculosis in my herd? Certainly not housing, certainly not killing off the tuberculous pigs, and certainly not isolation, as I have never carried out any isolation, neither have I carried out disinfection to any great extent. The only possible reason that I can see is that I have bred a herd of pigsF which are much stronger than the usual type. Owing to my supplying the three vitamins (A, B and C) to the pigs, I have raised their immunity to tuberculosis; and not only have I raised their immunity to tuberculosis, but I have increased it to other diseases. I am convinced from my own experience that neither cleanliness, nor sunlight, nor segregation and disinfection are going to prove of any value, good as their effect may be. They certainly will not eradicate tuberculosis amongst dairy herds.
Only a short while ago I visited, in my opinion, the best kept herd of cattle in at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from this country from a hygienic point of view. A large number of prizes had been won by this herd at all the leading shows-in fact the estates are one of the show places in this country; and yet almost every show animal reacted to the tuberculin test, whereas the rest of the milking herd, which were not forced on artificial foods, did not react. Yet the housing methods were exactly similar, in fact they were better amongst the prize-winning portion of the herd than amongst the ordinary dairy herd.
People who produce Grade A and certified milk are constantly telling me that they cannot keep it up owing to the number of cows that continually react, having been perfectly free, as shown by the test previously. Now to sum up: in my opinion, under modern methods of feeding for high milk production on non-vitamin foods you will never solve the question of tuberculosis, neither will you free a herd from it. It is certain that we shall have to do something to the milk supply in the form of sterilization, and yet supplying the deficiency as the result of sterilization to the milk: the vitamin A in the form of cod-liver oil, and the B and C vitamins in the form of materials rich in these accessory factors. I confess that this is quite a new metbod of looking at the question of tuberculosis, but I ask the members of both the medical and veterinary professions to give this side a thought; there is certainly food for thought here.
A very strange coincidence is that tuberculosis is almost unknown, or is at least very rare in sheep and horses; also, I have not seen tuberculosis among fattening bullocks. This surely is due to the sheep and horse only giving milk for a short period; in fact this is what the cow would do were it allowed to follow its natural instinct. We are told the horse can be infected by milk. The pig, like the cow, but not quite to the same extent, is being very heavily milked. The cow is milked from some eight to ten months without a rest; in some instances longer. The sow has a rest for four months and is heavily milking once more. She will suckle two litters with only a four-months' rest. The wild pig, that is the sow only, farrows once in a year, and that in the spring, when there are plenty of natural foods containing the three vitamins. I have lately been examining the stools of my pigs, and it is very strange that my pigs, as compared with pigs on the estate of Dr. Chalmers Watson, pass just about one-third part of protein that his do. The same with fat, although I feed a much higher protein value than he does. My milking cows have a much higher protein value than most owners' cows; also, I see that this food is at all times rich in the A, B and C vitamins. I give chiefly animal protein and not vegetable protein; my pigs always receive animal protein, never vegetable protein. I find there is a conversional loss of about 25 per cent. in converting vegetable protein into heat or milk, as compared with animal protein. To see the conditions under which my brood sows live would astonish most of the audience: but not a cough; not a stiff pig, although up to their hocks in liquid mud! My cows are out wet or fine, yet no reactions. It is true I keep only five to six cows, but I keep 120 brood sows. My farm is 800 ft. above the sea-level on clay, and all my stock have to " rough it "; yet no tuberculosis. Why? Entirely a question of feeding; a proper diet, rich in the essentials, carbohydrate, protein, &c., as well as mineral salts and vitamins. By all means do away with all tuberculous cows, but do let us prevent further infection. Dr. Williams told me once at Reading there was only one way to sterilize a cowshed-cover the tubercle bacillus with whitewash so that it cannot get out.
Dr. A. STANLEY GRIFFITH.
My contribution to this discussion is a summary of investigations undertaken to ascertain the incidence of bovine infection on human beings in this country.
The investigations with which I will deal have been carried out by one group of workers, namely, Drs. L. Cobbett, A. Eastwood, F. Griffith, and myself. The total number of cases of human tuberculosis examined bacteriologically exceeds 1,450. Of these nearly 150 were apparently cured, since the material did not infect guineapigs or yield cultures. The series comprises all the chief clinical varieties of -tuberculosis and includes a large number of post-mortem cases.
The results obtained by the Royal Commission on Tuberculosis, published in the year 1911, disproved Koch's assertion that bovine tuberculosis was not a serious danger to human beings. The bovine tubercle bacillus was found by the Commission in cases of cervical gland tuberculosis, general tuberculosis originating in the alimentary tract, lupus and phthisis pulmonalis.
Subsequent investigations, which were undertaken mainly to define the extent -of the danger arising from the consumption of infected milk, by the examination of unselected material, have fully confirmed the results obtained by the Commission.
The investigations are summarized in the following tables, which give the proportion of human to bovine infections at various age-periods in the different groups of cases examined. The percentage of bovine infections is seen to be highest in children under 5 years of age. As age advances there is a progressive diminution in the incidence -of bovine infections, but even in adult life 18'2 per cent. of the cases were of bovine -origin.
Age periods 0-5 years ... 5-10 years ... 
10

19-2
This table shows that in this country bone and joint tuberculosis is more frequently caused by human than by bovine tubercle bacilli. In a small series of *cases from Scotland there was a higher percentage of bovine infections than in the English series, though not equal to Fraser's. Attention may here be called to the fact that in very few of the cases of lupus and scrofuloderma, or of bone and joint tuberculosis of bovine origin, was there any clinical evidence of tuberculosis in the neck or abdomen. The absence of evidence of tuberculosis of the alimentary tract in these cases indicates that the persons affected had in all probability been invaded by a relatively small number of bovine tubercle bacilli. 
16-6
The original material in this series was cerebro-spinal fluid withdrawn during life. In a series of forty-eight children under 12, who died from tuberculous, meningitis, in which the cultures were isolated not from the mebinges, but from some other part of the body, the percentage of bovine infections was 14-6. POST These two series are exhibited separately because the Commission's cases were, to some extent, selected.
I have analysed the post-mortem cases and have classified them according to the probable portal of entry of the bacilli. The classification is based on the anatomical distribution of the primary lesions. 
2-8
Uncertain 4 4 The analysis has shown that whenever the bronchial glands are severely affected, alone or in conjunction with the glands of the alimentary tract, the infection is almost invariably human. When on the other hand the mesenteric glands are Age periods 0-5 years .. 5-12 years ... All ages ... Age periods 0-5 years ... 5-15 years ... All ages severely affected and the bronchial glands not at all, or only slightly and more recently, the infection is predominantly bovine. Another point brought out by this analysis is that primary abdominal tuberculosis due to the human type of bacillus is relatively infrequent. These facts, taken in conjunction with the rarity of bovine infections in phthisis, disprove in my opinion Calmette's contention that the bacilli which cause phthisis generally invade the body from the alimentary tract.
In this connexion it should be stated that there is no evidence that bovine.
tubercle bacilli are changed into human tubercle bacilli during long residence in, human tissues.
SUMMARY.
The bovine tubercle bacillus plays a part in the causation of all the chief varieties of human tuberculosis and can produce lesions in every tissue of the bodyindistinguishable from tuberculosis of human origin.
The proportion of bovine to human infections is highest in children under five years of age and in those forms of tuberculosis which primarily affect the cervical glands and the intestines and mesenteric glands. In these forms of, tuberculosis the percentage of bovine infections ranges from 80 to 85.
In cervical gland tuberculosis and lupus at all ages, infection of bovine origin accounts for about half the cases, whilst in bone and joint tuberculosis, genitourinary tuberculosis and tuberculous meningitis, diseases caused by bacilli which have been distributed over the body by the blood-stream, the proportion of bovine infections ranges from about one-fifth to one-sixth of the total cases examined. These figures prove conclusively that a considerable amount of the tuberculosis of human beings, especially in childhood, is caused in this country by the bacillua of bovine tuberculosis.
Mr. GEORGE P. MALE. The position as revealed by the addresses given at the last meeting is very unsatisfactory, and the counsels given were mostly those of despair.
Although the present position is bad there are many hopeful features, the chief of which, in my opinion, is the rapid increase in the number of certified and Grade A tuberculin-tested herds. Although the scheme for their promotion has only been in operation a short time, there are at the present moment seventy-four farms producing certified milk, sixty-six farms producing Grade A tuberculin-tested milk and a large number of Grade A herds.
During the last twelve months the two first grades have so increased that they now nearly equal the whole of the three grades in existence at the end of 1923. If institutions similar to the National Institute for Research in Dairying, over which my friend Dr. Stenhouse Williams presides, could be established in every county of England, there would, in a few years, be such a diminution in the amount of tubercle bacilli in the milk, and such an improvement in the quality and cleanliness, that there would be little need for anxiety with regard to the milk supply of this country. Records of the early tests showed that considerably over 50 per cent. reacted, whereas now it would be under 5 per cent. I believe I may say that there are very few herds in that district which have not been tested.
The buildings and general hygienic conditions have been immensely improved, and consequently the general health of the cows; but it was not until Dr. Williams came to Reading that an extensive campaign was instituted. He demonstrated the. importance of sterilization of all vessels containing milk, and what is more important, he went round to the farms and instructed not only the farmers but also the workers, exactly as to how this sterilization should be carried out, and with striking results.. Clean milk competitions were instituted, prizes were given to the workers and. demonstrations were held until the workers took a pride and interest in the work-
Male: Control of Tuberculosis and the Milk Supply
Dr. Stenhouse Williams proved that clean milk could be produced in old buildings with little structural alterations, and he revolutionized current ideas on the subject. But what is more important, the farmers are satisfied that the eradication of tuberculosis is a sound economical proposition, as many have testified. Many of them are getting about £10 more per cow annually for their milk.
There are two main objections raised against this scheme: (1) That it increases the cost of milk to the consumer, and (2) that the reacting cows are only distributed to other centres. I will deal briefly with these two points. (1) It will be admitted that the production of the 1st grade, i.e., certified milk, entails considerable expense, and that owing to this we can hope to have only a certain number of such herds which will supply milk for invalids and others where the cost is not considered. But there is no reason why Grade A tubercle tested milk should not be used by allif all the medical practitioners would advise it for their patients and institutions there would be such a. demand that the scheme would spread all over the country. It has been proved that the producer can obtain a profit if he sells it wholesale at threepence a gallon above the ordinary price and the retailer if he sells it at one penny a quart above the usual price. If the keeping properties are considered it will be found cheaper for the consumer to pay this small additional amount as there is less souring, less waste and the milk is more appetizing and nutritious. (2) As to the second objection I admit that at present there are grounds for dissatisfaction; for although in many cases the cows are isolated and fattened, and in other instances they are isolated at another farm, nevertheless, many are sold in the open markets. But they are usually only bought by people who are not going in for tested herds and who either know or have a shrewd suspicion that they are reacting cows. So that gradually they are collected together into tuberculous herds and the medical officer of health will know where they are. He will also know where he should be especially careful to take frequent samples of the milk for bacteriological examination. When the Tuberculosis Order comes into force many of these cows can be dealt with. It may be possible in the course of time entirely to eliminate all reacting cows from such a district by slaughter and compensation as is done in America, where about a third of the United States cows are free from tuberculosis, though of course the methods employed there would not be applicable to this country. At any rate, a few accredited areas, as they are called, may in time be formed where people wanting tubercle-free cows could come and replenish their stock. In fact, now there are several people who sell annually about 100 heifers, down calving, which have been tested once, twice or three times and are free from tuberculosis, and there is a great demand for these animals.
It would be a great help if the Ministry of Agriculture would give a certificate in these cases to such accredited herds. We must also insist that a Tuberculosis Order shall be re-introduced without further delay; not only has this been asked for repeatedly by the veterinary and medical professions, but even by the farmers themselves and local authorities throughout the Kingdom. The disease, from my own observations, is far more contagious among bovines than among human beings. One or two cows can infect a whole herd very quickly and very few cows appear to have any immunity from the disease. Only last week I found one tuberculous cow introduced into a herd had infected every other cow in it, though six months previously they all passed the test. I have found as many as 98 per cent. in a herd affected kept under the best possible conditions, and in one herd chiefly of young cows, numbering about 150, 87 per cent. were affected. Also owing to the short life of the cow I am convinced that very few recover. The loss from carcases of cattle and pigs condemned for tuberculosis must amount to many thousands of pounds annually. In Edinburgh alone it amounts to £5,000 per annum and the saving under this head would be very considerable.
The cost of enforcing this Order would be trivial compared with its benefits.
should like to propose a resolution from this meeting calling upon the Government to re-introduce at once a tuberculosis order. During the short period, about twelve months, throughout which the 1913 Tuberculosis Order was in operation 8,073 diseased animals were dealt with in Great Britain and of these 16 per cent. of the English cases and 29 per cent. of the Scotch cases were disseminating tubercle bacilli in the milk, i.e., about 1,500 tuberculous milk samples were traced to their source and the cows slaughtered-this is a great record. Also, nearly 8,000 premises were visited and the cows inspected-very beneficial from an educational standpoint. I was one of those who helped to carry out the Order and I can testify to its utility so much so that I should like to see all cows inspected at regular intervals by a veterinary surgeon not only in order to find clinical cases of advanced tuberculosis but also to report on conditions likely to affect the milk injuriously. This could easily be arranged for under Orders in connexion with the Milk and Dairies Act.
One must educate the man on the spot and show him not.only how to obtain a pure milk supply but how he can do it profitably to himself. The British farmer will not be coerced, but he can be led.
Advances have also been made in other directions. The Ministry of Agriculture has established a scheme for immunizing bovines on the lines suggested by Calmette and others by inoculating them as calves and then annually with attenuated living cultures of the tubercle bacillus. Dr. Nathan Raw is also working with dead cultures. Time will not permit of my discussing these methods, which at present are in the experimental stages, hut they offer great prospects of so increasing the resisting power of bovines that they may in time eliminate the disease. The great objection to some of these methods is that the animals then react to the tuberculin test, so that it will be very difficult to say whether they are naturally infected or not.
The Milk and Dairies Act, when it comes into operation, will be of great assistance, as it will enable more samples to be taken of the milk, so that infected milk may be traced to its source and the diseased animal dealt with. In this work there must be close co-operation between the Medical Officer of Health and the Veterinary Inspector; each have very important work to do and it is only by the help and hearty goodwill of both that the working of the Act will be rendered successful.
To sum up I would urge:
(1) The encouragement in every way possible of the production of one of the special grades of milk-particularly the Grade A tuberculin tested milk.
(2) The regular inspection of all milch cows at least every three months.
(3) The immediate re-introduction of the Tuberculosis Order. If these are carried out, it will, I earnestly believe, go a long way towards the solution of this very pressing and difficult problem.
Dr. STENHOUSE WILLIAMS said that that afternoon he had been taking a visitor round to see how milk was being produced in Berkshire. On going into the cowsheds they were seen to be quite clean, ordinary cowsheds with no white tiles; but they were provided with light, water and steam, which were intelligently used. The cows were brought in and washed, then the men went away and changed their coats and w?shed their hands, came back and milked the cows. The stools upon which they sat were clean, and the milk was put into sterilized, covered buckets. It was then transferred to a container which had been sterilized, and from the container it passed over a cooler -which had also been sterilized-into a sterile 10-gallon churn, unventilated; this was sealed, marked, and sent away to the retailer. The retailer took the milk from the churn and put it into a sterilized receiver and over a sterilized cooler if it had travelled any distance. The milk was then put into sterilized bottles, which were capped and covered with the Government seal, "Grade A Milk (Tuberculin Tested)." at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from For all that work he (Dr. Stenhouse Williams) paid ld. a quart more than did the ordinary person, and for it he obtained milk from cows which were tested every six months, and it was guaranteed to be within a certain bacteriological standard. He received his supply of milk once a day, namely, at seven in the morning, and it was always the previous day's milk. In three years he had never had a sour sample. Could the farmer do anything better for the people in this country ?
Until 1913 it was nobody's business in Britain to sit down and study the farmer's problem from the farmer's point of view. But when, in 1913, one farmer found what could be done, he took the matter up, though it did not promise much financial reward. He cleared his herds of tuberculous cows, carried out tuberculin tests, put in steam, and proceeded to learn the best methods. He then offered his milk to the local hospital, at the same rate as ordinary milk, and his contract was turned down. He asked his hearers to consider what that meant as a reflection on the profession. Then the farmer tried to sell this milk to a dealer, but the dealer would not have it either. So in the end the farmer, who was not rich, had to put his hand into his pocket once more and start a dairy business on his own account so as to get his milk on the market. Within two years of getting it on the market at Reading, that milk formed one-sixth of the total milk supply of the town, and always at the extra price; and the poor man bought as much of it as the rich man. Last March there were already 600 gallons a day of such milk going into Newcastle. There had been great trouble in getting that milk introduced into London, for reasons he would not now enter into, but one was that the doctors had not given the movement the support they might have done. But St. Bartholomew's Hospital was being supplied with this milk, and in Bermondsey, where the medical officer of health was interested in the matter, the consumption of this special milk was increasing. The question was, did the doctors want it?
What was the alternative to accepting such a farmer's offer? That this country should follow in the steps of New York. In New York, after twenty years' work, 2,750,000 American quarts of milk were received daily, but only 50,000 quarts of that was fresh milk, the whole of the remainder being pasteurized, either Grade A pasteurized, 500,000 quarts, or Grade B pasteurized, 2,200,000 quarts. The results gradually emerging in America made one pause before thinking of committing this country to such a scheme. Hess, for instance, was asking himself whether the latent scurvy among their children was not due to an excessive consumption of pasteurized milk. Recently there appeared in the JTournal of Biological Chemistry, a paper the point of which was that milk pasteurized by the " holding system " when fed under control conditions in welfare centres, did not give the increased weight which was to be expected; it was found better to give fresh milk which had been boiled. In Denmark there was the increase in xerophthalmia coincidentally with the diminution in the consumption of butter-fat by the inhabitants. These things made one wonder whether it was wise to tell the people of England that the future of the country lay between certified milk at a price the people could not afford to pay, or, as an alternative, pasteurized milk. It was surely better to foster the consumption of milk free from tuberculosis at a reasonable price, delivered fresh. The problem in this country was much simpler than it was in the United States, where the distances over which the milk was transported, and consequently the haulage time, were much greater than here; the extremes of temperature were also much greater in the United States. Further, in America the Public Health control was not so stabilized as in this country owing to the fact that the people are continually moving into new districts over which it is very difficult to exercise adequate control. The typhoid death-rate was six times higher than in this country. Obviously it was typhoid that Dr. Parkes feared in reference to the New York milk supply. Moreover, in this country the farmers were rising to the requirement, and were producing a milk which was good for them and for their workmen. He appealed to his hearers to see that the milk he had described was supplied to them.
Sir LAYTON BLENKINSOP said that many members of the veterinary profession were somewhat disappointed at some of the remarks made at the last meeting; members of the medical profession had declared they were satisfied with pasteurized milk. He would make a few remarks on the eradication of disease among Army animals, as this might throw some light on the removal of disease from farm herds. Dr. Rowlands' remarks, however, expressed much of what he had intended to say, to the effect that if animals were placed in hygienic conditions and under proper control by practical veterinarians, disease would be eradicated from them with little difficulty. Dr. Rowlands seemed to attribute rather too much importance to vitamins in the diet. The efficient veterinary control of animals was a matter to which the public did not attach sufficient importance. The best way to help the farmer was to place at his disposal veterinary advice free from bias. No body of men in England were more keen to follow good advice than farmers, especially if they could be assured of its value. In 1912 he had had under his supervision a small herd supplying milk to a localized area; He wished to have the herd tested, but he received the usual answer: that pasteurized milk was good enough. It did not seem to matter whether the disease was got rid of or not; still, by mere supervision of that herd, tuberculosis disappeared from it. The employment of tuberculin was often disparaged. Many of the unfortunate results attributed to the use of tuberculin were due to the fact that men able to interpret the symptoms manifested were not employed in its administration. He was aware that was a serious statement to make, but he was prepared to be questioned on it. The same applied to the case of glanders in horses, for there were a number of horses which were doubtful reactors to mallein. If cattle were placed under proper hygienic conditions he was sure they would acquire a special immunity from disease. Perhaps this was not practicable at the present time. The farmer deserved all the help these two professions could give him in the shape of sound advice. It was unlikely that a Bill could be got through Parliament legalizing wholesale slaughter of cattle, nor did he think it was necessary at the present time ; but he fully agreed with Mr. Male that the re-introduction of the Tuberculosis Order was absolutely necessary.
Dr. DAVID NABARRO said that he would revert a little to the attitude taken up on this question by Professor Cummins at the last meeting. In connexion with such a subject as this, with so many interests concerned, it was desirable to move cautiously, and certainly it was necessary to make sure of the ground before expressing definite opinions upon which the authorities might take action.
The first interest to be considered was that of the farmer, whose diseased cattle it was proposed to slaughter, and who would doubtless require compensation. Secondly, there was the interest of the taxpayer, who had eventually to pay the compensation; and, thirdly, there was that of the milk-drinking community, particularly the infants, and children generally.
It seemed clear from the discussion that herds could be freed from tuberculosis, and perhaps kept free from that disease for a time. But once a herd was free from the disease its immunity to it would be lowered. Possibly the method of feeding pursued by Dr. Rowlands helped in greatly raising that immunity. The advent of a strange milch cow to the neighbourhood could easily start the disease again in a herd which had been free. Therefore, though it was possible to rid a herd of tuberculosis, was it desirable at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from to do so ? He was not convinced that it was. The frequent taking of small doses of killed tubercle possibly conferred an immunity, and that was what was constantly being done by the people. Unless it were so, many more people would contract. the disease acutely, and die from it. Boiling of milk would kill the bacilli, or if any were left after that they would be too few to cause harm. Of course it was realized that a cow which was suffering from gross tuberculous disease of the udder should not be allowed to furnish milk for mankind. But were all reacting cows to be condemned ? In the present state of knowledge such a conclusion was going too far.
The dosage of bacilli had an important bearing on the likelihood of spreading the disease; therefore, as Professor Cummins pointed out, the dilution of milks must be a factor in reducing the number of bacilli consumed. When children were fed with the milk of one or two tuberculous cows, those children were more likely to develop the disease than were those receiving mixed milks.
He agreed with all the speakers as to the need for a clean milk, and that could be ensured by the exercise of a little care. There should be no gross pollution with fEecal matter, or with pus from the udder.
The relation of bovine to human tuberculosis was an extremely difficult problem.
Dr. Stanley Griffiths' screen tables gave a vivid demonstration of the fact that children under five years of age were much more susceptible to bovine tuberculosis than were adults, and that as age advanced the human bacillus was more in evidence. That fact was well known, and it was capable of one or two explanations. The first, the one Dr. Griffiths believed in, was that the child was more susceptible to the bovine bacillus than was the adult. The second, which had not been entirely disproved, was that in the adult the human type was chiefly found because it had become converted into that variety. He (the speaker) believed in the mutability of organisms; when a bacillus had been living in the human body, and had been taking its pabulum and sustenance from that body, for years, it was quite conceivable that it might change its characters accordingly. That was why, in phthisis pulmonalis, there were only three cases of the bovine form to 200 of the human form. This question of the conversion of one bacillus into another was so important that it deserved close attention. In 1921 Professor Kolle and two collaborators published a research into acid-fast bacilli other than those of tuberculosis, eight strains of which were known to occur in milk, cream, and other milk products. Though, in the ordinary way, these bacilli were not pathogenic for animals, by passing them through guinea-pigs their virulence was raised, and those organisms then acquired the cultural properties of the true tubercle bacillus. These acid-fast bacilli grew rapidly in culture media. He thought those experiments ought to be repeated on account of their importance. Sanfelice, an Italian, worked at the same subject and found the same thing happened. This should be either confirmed or refuted by further work. Twenty years ago he (the speaker) did some experiments with acidfast.organisms in butter, for the Local Government Board. In only a few cases did he find tubercle bacilli, but he isolated a series of twelve of these acid-fast bacilli which looked like those of tubercle; some of them could stand decolorization with 25 per cent. sulphuric acid, and could produce lesions in the guinea-pig when injected with butter. If inoculated into a second series of guinea-pigs there were no lesions if they were mere acid-fast bacilli, but if they were those of tubercle there occurred tuberculous lesions in the second animal. Some were morphologically identical with tubercle bacilli, but they grew in a day or two, instead of i4 three or four weeks. In all probability these organisms were found in milk and sometimes called tubercle bacilli. Beattie said he had found milk to contain numerous acid-fast bacilli which were practically indistinguishable from those of tubercle, and in the cows yielding the milk clinical evidence of udder disease. He inoculated the at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from Epidemiology, Comparative Medicite, and Disease in Children 97 bacilli into guinea-pigs, but the animals gave no evidence of tuberculosis. In other cases Beattie found bacilli similar to those present in butter.
There were still so many unsolved problems associated with this subject that he (Dr. Nabarro) considered more work should be done, perhaps by the Medical Research Council, or by the Ministry of Health, before recommending that enormous numbers of cattle should be slaughtered, except in cases in which gross tuberculous lesions were present.
Dr. NATHAN RAW.
The provision of a pure milk supply is one of the most difficult problems of ourtime. It is surrounded with controversy and conflicting opinions, whilst the cost of producing a pure milk for consumption for the masses is quite prohibitive.
Tuberculosis is the greatest scourge in the country to-day, and the loss to the farmer and breeder is enormous every year, whilst the untold misery to the human race cannot be estimated. We are discussing to-night the relation of the milk supply to tuberculosis.
It is now generally accepted that a very large amount of tuberculosis is directly conveyed to children and young adults by milk infected with tubercle bacilli. I myself hold the view, based on clinical experience, that nearly all surgical tuberculosis is bovine in origin and has no relation whatever to pulmonary tuberculosis. It is estimated that 10,000 children are lost annually in the British Isles from this cause alone. It has also been stated that a million dairy cows are at present tuberculous, and of that number about 5 per cent. are infected in the udder, rendering the milk highly dangerous. We know the nature and magnitude of the problem, but we seem powerless to apply the remedy.
It would obviously be no solution to the problem were we to slaughter all the infected animals, as a new generation is being infected all the time. From the point of view of reducing this number of diseased cows the only hope seems to be in directing our attention to the immunization of calves as they are born, with a view to their being able to resist the ordinary infection to which they are exposed.
Until this can be effected, I am strongly in favour of compulsory sterilization or even boiling of all non-certified milk exposed for sale.
Personally I have never seen any ill-effects on nutrition or otherwise in children from drinking boiled or pasteurized milk, and it is infinitely preferable to milk containing living tubercle bacilli. I am strongly in favour of the Tuberculosis Order being put into force as soon as possible, as it is bound to have a good effect, and I hope this meeting will pass a resolution to that effect.
Dr. H. SCURFIELD said he had been carefully over the experiences of the towns in which the Milk Clauses were in operation, and there was no evidence that the weeding-out of cows which were suffering from tuberculosis of the udder had had any effect in diminishing the amount of bovine tuberculosis. Professor Penberthy read a paper last December before the Farmers' Club in which he said tuberculosis was as prevalent now among bovines as it was twenty years ago. In Sheffield the experience was that, with the combined veterinary inspection of the cows and the examination of the milk, in stalls for 100 cows, there would be one cow with a tuberculous udder every year. The cows might be in the stalls only nine months, so that would not give quite one per 100 cows. Apparently tuberculous infection had a great tendency to creep into herds which had been made tubercle-free, and that had been the experience in Birmingham and Denmark. It was useless to attempt to maintain a tubercle-free herd unless breeding was carried on within the herd. Those farmers who purchased fresh cows had reactors every six months. Did that mean that at the time of the importation the infection was not established enough to give a reaction, but that it subsequently advanced to that stage? Or did it mean that the cow in question had practically been " doped " by the tuberculin given some time previously for testing ? It had been notorious for thirty years that, in certain cases in which cows were tested with tuberculin, if they were tested a second time within a few weeks they might not react. In 1896, at the Sanitary Institute, he proposed that the Government be asked to protect the tuberculin test by standardizing the tuberculin and enacting that it should only be applied by a competent veterinary surgeon, and that every cow which reacted should be "tagged." This was unanimously carried. " Tagging" did not mean that the cow should be slaughtered, but ensured that it was not passed on to another herd as a sound animal; it meant also a more careful inspection at the abattoir, or wherever it was.slaughtered.
In Denmark, since about 1890, the Government had assisted a scheme for clearing herds of tubercle, and in that country matters were not progressing very quickly. Dr. Rowlands' results supplied some of the most interesting facts which had emerged from this discussion; and it was well worthy of consideration whether, having obtained a herd free from tuberculosis, feeding it with foods rich in vitamins was not the best means of maintaining that high standard of health. Dr. Stenhouse Williams also had shown wonderful results, and there should be many Reading Institutes throughout the country. With regard to the increase of xerophthalmia in Denmark, when too much butter was exported and the inhabitants had to eat vegetable margarine, he believed that all the Danish butter was made from pasteurized milk; therefore this argument supported the value of pasteurized milk.
He believed that whenever a sample of milk produced tuberculosis in the guineapig, if its source was traced quickly before the cows had been got rid of, it would be found that there was nearly always a tuberculous udder to explain the sample. He mentioned this because a prominent representative of the Ministry of Agriculture, at one of the recent milk conferences, seemed to be under the impression that the fnces of the cow were the chief source of tubercle bacilli found in the milk. He thought veterinary surgeons skilled in detecting udder disease should be engaged in this work. He did not believe that veterinary control and the adoption of hygienic measures could eradicate tuberculosis from cattle, or that skilled veterinary control could easily, under present conditions, maintain herds tubercle-free, after the reactors had been eliminated.
Professor F. HOBDAY said that the Society had heard authorities on each side of the question: from the medical side, from the veterinary side, and from men whose life-work had been devoted to the matter. He wished to remark on something which Dr. Scurfield said, namely, the question of " doping " cattle. He called attention to a resolution which he had brought forward and which was carried at the meeting of the Council of the Federated and Allied Medical Soci9ties a short time ago, to the effect that it should only be possible for tuberculin to be obtained by qualified medical men and veterinarians. The reason was that it was universally known that if a man chose to be unscrupulous he had only to buy a syringe and get some tuberculin through his local chemist or elsewhere, and to give an injection within a month of the official testing of the herd, to prevent a positive reaction in his infected cows. That subject had been hotly debated in several districts of Great Britain, where this sort of practice was stated to have been carried out.
Dr. Nathan Raw's idea of immunizing calves when they were born, by means of dead bacilli, had the advantage'that animals so injected could be used for Grade A milk, because if the result was satisfactory they did not afterwards react to the tuberculin test. This method had been tried for the past two and a half years, and the results up to the present time had been very encouraging. The Ministry of at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from Agriculture had also under consideration Professor Calmette's method. If stock owners could give immunity to the calves as they were born there was a reasonable prospect that in twenty years at the most the herds of this country would be free from tuberculosis.
Mr. HENRY GRAY said it had not been stated what was done with the reactors. He believed that the tuberculin testing now practised was spreading the disease all over the country. Farmers sent reactors to the open market to be sold, other farmers bought them and incorporated them into their milking herds, and in a few months many of them died of the disease. He advocated total eradication by slaughter. Therefore he considered that the cattle in the country should be placed under veterinary control, and those which reacted to tuberculin should be at least branded, isolated and fattened if not killed at once. While the twenty years mentioned by Professor Hobday were elapsing, children would be dying of the disease, and many more have it in a crippling form. By keeping it from children, 3,000 to 10,000 deaths a year would be prevented. Slaughter of diseased animals would also be the cheapest method in the long run. The loss due to tuberculous cattle must amount to some millions every year, and if his plans were adopted, in ten years the money would be regained. It was not doing the proper part by the nation to continue the present, or to carry out the proposed, tinkering methods. The medical profession must do its duty in the matter of purity of food, and the question of cost must be settled by Parliament and the public. Tuberculous milk from cows was often given to pigs, with the result that they, too, contracted the disease. If tuberculosis were eradicated from cattle, he thought it would soon disappear from other animals as well. The more pedigree cattle free from tuberculosis there were exported, the greater would be the proportion of diseased animals left. In America, where all the cattle were being tested, the reactors were killed, and the farmers compensated. Three or four tests were applied before the herd was passed as " accredited " or free from tuberculosis.
Vaccination, if proved to be a certain preventive, was all very well, but even its adoption would only be tinkering with the subject.
Sir WILLIAM HAMER said that the discussion on this subject had been one of the most instructive held by the Society for some time.
One speaker said there were two sides to be considered, but he (Sir William) agreed with the view that there was only one side. He recalled the fact that Power, Shirley Murphy, and Bulstrode, always maintained that the way to deal with tuberculosis was by those very methods which were now being advocated by Dr. Rowlands and Dr. Stenhouse Williams who attached far less value to immunizations and segregations than to what they regarded as so much more important, viz., proper feeding and housing. The benefit of improvement in those matters had been seen in the case of human beings, and it would be very curious if the methods which had been so successful in man, did not also prove successful in the case of cows and pigs. Personally, he wished Dr. Rowlands was not quite so keen on "vitamins "; he, the speaker, thought the all-important points were the adequacy of the diets and the appropriate selection of food-stuffs. But admittedly it was owing to the skill, knowledge, and businesslike methods of Dr. Rowlands that he had been so successful with his animals.
Sir LEONARD ROGERS, F.R.S. said the meeting agreed as to the results which should be aimed at, namely, providing as much as possible of the Grade A milk. He advised the use of that milk for all children. It was also agreed that it would be a long time before Grade A milk could be procured in sufficient quantity for the whole population. Therefore it was necessary to consider what other methods there were for preventing infection by tuberculosis, a disease which caused so much suffering and loss of life, especially among children. The pasteurization of the milk seemed the next best step; so that if as much Grade A milk as possible was produced and the remainder of the milk supplied was pasteurized, these would bring about a much better state of things until the measures taken were successful in eradicating the disease from cattle.
It had been said that pasteurized milk was deficient in substances which were necessary for the health of the children. In India there was practically no tuberculosis in the cattle, and the milk did not need to be sterilized or otherwise treated to prevent tuberculosis arising from it. Still, except in one or two places, there was no such thing as pure milk in India. The natives diluted their milk with water from the nearest tank, and it was carried about in open cans, to whichg dirty straw was added to prevent the milk from spilling over the side. And before the roads were watered sweepers stirred up every particle of dust there was, a good quantity of which must enter the milk cans. As cholera, typhoid, dysentery, and such diseases were rampant in India, one could not think of drinking milk until it had been boiled, and the natives did not drink unboiled milk. But in that country one did not find the deleterious results which had been attributed to pasteurization by some preceding speakers.
Dr. J. C. MCVAIL (Chairman) said he quite agreed as to the immense importance of the subject under discussion, and it had been most interesting to hear the medical and veterinary sides put forward. But he did not think these two aspects could be regarded as in any way opposed to each other; for instance, pasteurization and the prosecution of the methods advocated by veterinarians were really complementary. A health officer was bound to be impressed by results attributed to pasteurization in Chicago. If it could be shown that pasteurization did more harm than good, it should not be adopted; but the almost universal opinion was that it was of great value. It was a kind of "truce of God," which allowed other measures for the eradication of tuberculosis to go on while the milk meanwhile being consumed was rendered harmless. The effect of the discussion had been to point to a unity of aim on the part of the medical and the veterinary professions.
Mr. A. PHILP MITCHELL.1 I have much pleasure in complying with the request of the Royal Society of Medicine to contribute to this discussion on the incidence of tuberculosis of bovine origin in human beings.
One of the most important public health questions to-day is the part played by the bovine bacillus in the causation of tuberculosis in man. Whilst the majority of investigators in the same or different countries admit the possibility of such infection their findings as to the actual extent of the disease are widely divergent. When considering the results of all such investigations, it is important to bear in mind that special conditions prevail in one country and not in another. The consideration of these in relation to the Edinburgh results I shall deal with later, but what I wish to emphasize at this point is: (1) the possibility of different results. being obtained according as the tuberculous material under investigation has been removed at autopsies, or during life; (2) that the importance of the relative frequency of the bovine and human types of infection at the different age-periods has not been sufficiently recognized. Numerous observations on the prevalence of the two types. have been made, but these mainly concerned tuberculosis in adults. When the disease has been investigated in children, the tuberculous material has usually been obtained from autopsies, and very seldom removed by surgical operation. The only way, therefore, to obtain definite statistical evidence as to the relative frequency of the bovine and human types of infection is to examine material obtained not only from autopsies but also removed by surgical operation from a large series of non-selected cases. When I commenced such an inquiry in 1911 it was originally my plan to occupy myself only with tuberculosis of the cervical lymph-glands and the faucial tonsils. In consequence however of the appointments I subsequently held at the Sick Children's Hospital I was given an exceptional opportunity of investigating cases of abdominal tuberculosis, together with a considerable number of autopsies. I also investigated the relationship of the milk supply to the disease. I was thus enabled to undertake a systematic and broader study of the entire subject.
That surgical tuberculosis among children of all ages is common in Edinburgh and the district is unfortunately evident to all who visit our Sick Children's Hospital.
To state the extent of this prevalence in exact figures is by no means easy, but I think the following statistics and clinical data clearly show that the disease is sufficiently prevalent to constitute a real danger to the community and to emphasize the great necessity for some comprehensive and systematic attempt at prevention and cure. Of new cases treated in the surgical out-patient department of the hospital fully eleven per cent. are children affected by one or other form of surgical tuberculosis (glands, bones and joints). These manifestations of tuberculous disease also constitute a very considerable percentage of all cases treated in the surgical wards of the hospital. It is not uncommon to find at any one time that no less than 50 per cent. of the in-patients under treatment are cases of tuberculosis. These figures are submitted with a full realization of the inevitable disabilities attending the purely clinical statistics of any hospital. Such statistics must, however, be accepted as broadly demonstrating the prevalence of the various types of this disease treated and in a general way it is possible to arrive at certain conclusions.
RESULTS OF INVESTIGATIONS.
In the present contribution I propose to discuss the results of my investigations in regard to the relative frequency of the bovine and human types of infection (1) in material removed during life, (2) in material obtained from autopsies in children.
(I) Surgical Material.-The cases of tuberculosis now to be considered are those in which the invasion has taken place either through the mouth or throat into the cervical lymph-glands, or through the intestinal mucosa into the mesenteric glands.
First, I wish to call attention briefly to the subject of tuberculous cervical glands in children--a very frequent disease in Edinburgh and district. It must be stated how much one is struck with the numerous instances of tuberculosis of the glands in the upper part of the neck met with in the large number of children, coming for examination, at the surgical out-patient department of the Sick Children's Hospital. Fully 7 per cent. of new cases are children with tuberculous cervical glands. These children as a rule show no clinical signs of tuberculosis elsewhere, and, except for the local condition, are apparently healthy. It is not at all rare for a single member of an otherwise healthy family to exhibit the disease. The high incidence of the disease in children from 2 or 3 years of age is a striking fact. The influence of infectious diseases, notably measles, whooping-cough and scarlet fever in apparently favouring the dissemination of the disease in the glands, is also noteworthy. This fact indicates the great need for children being placed under the best hygienic conditions possible during convalescence from these infectious diseases.
Eighty consecutive cases of tuberculous cervical adenitis were investigated; of these forty-two resided in Edinburgh, and thirty-eight came from neighbouring country districts (within a radius of thirty miles). The ages of the patients ranged from Without exception the cases were those of children of 12 years of age and under. The maximum incidence occurred during the second year of life. This is not surprising when it is recalled that the large majority of children of this age are nourished in whole or in part on cow's milk. I found that, in my series of cases, 84 per cent. of the children 2 years and under had been fed with unsterilized cow's milk since birth. Whatever may be the case in other countries, the mode of feeding children in Britain, especially Scotland, is sueh as to favour bovine infection. That a large proportion of Scottish babies are bottle-fed, and that it is the exception rather than the rule to sterilize the milk, are factors the significance and importance of which have not been fully recognized by many investigators in other countries. With such frequent localization of the disease in well-defined glandular groups it is natural to consider it as a first stage in the spread of tuberculosis and also to inquire as to the sources and channels of infection.
How do tubercle bacilli reach the glands in the upper part of the neck ? Invasion takes place either through the faucial tonsils or the adenoid tissue behind the nose. The position of the tonsils at the entrance to the digestive tract favours infection more with food than with inspired air, a fact of great consequence in considering the frequency with which cervical glands in children harbour the bovine type of tubercle bacillus. Furthermore, the very direct and short pathway between the tonsils and the upper deep cervical glands explains the frequency with which well-marked tuberculosis of these glands may be secondary to a small focus in a tonsil. The faucial tonsils from 100 consecutive cases of children suffering from tuberculous disease of the upper deep cervical glands were investigated. Thirty-eight (38 per cent.) showed histological evidence of tuberculosis in the tonsils. Experimental inoculation of guinea-pigs and rabbits with pieces of tonsillar tissue yielded positive results in 21 per cent., and of these the bovine bacillus was present in sixteen cases and the human in four cases. It should be noted that in the inoculation test the percentage of positive results is somewhat lower than that obtained by microscopical examination of the tonsils. This is explained by the fact that a large number of inoculated animals die from rapid septic infection before tuberculous changes have had time to develop. Hypertrophied tonsils removed from 100 children with no clinical evidence of tuberculosis .of the cervical lymph-nodes or other parts were also investigated. Nine (9 per cent.) of the hypertrophied tonsils examined gave histological evidence of tuberculous disease. The bovine bacillus was present in four cases and the human in two cases. In the remaining three cases the type of bacillus was not determined owing to contamination of the culture tubes. Let us next consider cases of abdominal tuberculosis in children. I have included only those cases in which the diagnosis is tuberculous peritonitis or tuberculous mesenteric gland disease, and not cases in which the abdominal affection is part of a generalized tuberculosis. Out of eight cases observed, seven proved to be of bovine origin, and one of human origin. All the children were under twelve years of age, and had been fed on raw milk. It is interesting to note that in the human infection the father of the patient suffered from chronic pulmonary tuberculosis.
It is evident from the results which I have briefly outlined that the bovine type of tubercle bacillus plays a significant part in the causation of tuberculosis of the faucial tonsils, cervical glands and mesenteric glands amongst children residing in Edinburgh and district.
In a series of cases of glandular tuberculosis in children yielding such a high percentage of bovine infection it seemed to me very desirable that an exhaustive inquiry should be made as to the prevalence of tubercle bacilli in the Edinburgh milk supply, particularly that portion derived from country districts. As in all large at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from Epidemiology, Comparative Medicine, and Disease in Children towns, Edinburgh derives its chief supply of milk from country byres, of which there is practically no veterinary inspection under the existing legislation. The general public know little more about milk than that it is or should be a natural product of the cow, and that it is one of the most important foods for children. The quality of milk (that is, percentage of fat) has generally been the most prominent question with the consumer and the local authorities, so that the more vital subject of infected milk has not received due attention.
The results of such an inquiry which I carried through showed that of 406 samples of milk collected from the same number of milk shops, 82 samples (20 per cent.) contained tubercle bacilli. Practically all milk imported from the country byres reaches the consumers through the milk shops, which number fully 400, whereas the small amount of milk produced in the city byres is conveyed direct by van to the consumers. In testing each sample of milk two guinea-pigs were inoculated.
Children being large consumers of milk, and milk, according to some, forming such an essential part of their diet, it is quite clear how contaminated milk may be a frequent source of infection to them. Small as is the danger in individual cases, the multiplicity of opportunities gives it considerable importance for children. It may also be confidently stated that the reason why many children do not present any clinical evidence of tuberculosis, in spite of the fact that they are frequently drinking infected milk, is to be found in a consideration of the results of certain experiments. These have shown that while inhalation of tubercle bacilli is a certain method of infection even when small doses of bacilli are employed, very much larger doses of bacilli are required to produce the disease by way of the alimentary canal. It is perfectly plain therefore that when the milk is obtained from a single cow with udder tuberculosis or with advanced generalized tuberculosis, or from the mixed milk from a small herd containing one or more tuberculous cows, a child may receive the infection in concentrated form.
(II) Autopsy material.-In the first place let us briefly consider (a) the incidence of tuberculosis in the various groups of lymph glands as determined from a series of autopsies in children dying from all causes, and (b) the bacteriological characters of the tubercle bacilli which were found.
The total number of cases examined was twenty-nine, all being children under twelve years of age.
At each autopsy particular attention was directed to the three chief groups of lymph glands-the cervical, bronchial, and mesenteric. Occasionally the tonsils, were also examined.
The investigation consisted of (1) gi oss examination of the glands; (2) inoculations of guinea-pigs with emulsion of glands; (3) microscopic examination of glands.
It is not my intention to state the experimental data in detail. Summary of Results.-Cultures were isolated from twelve of the twenty-nine cases investigated and tested as to their cultural characters and virulence for rabbits. Eight cases yielded cultures of human tubercle bacilli; in four cases they were of the bovine type.
(A) Cases Yielding Tutbercle Bacilli of the Bovine Type.-Bovine tubercle bacilli, have been isolated from four of the children. Three of these died from tuberculosis, the immediate cause of death being tuberculous meningitis. The other child died from intraperitoneal hemorrhage, the tuberculous lesions being found at the autopsy. In the four bovine cases there was more extensive and advanced caseation of the mesenteric glands than of any other group of glands.
(B) Cases Yielding Tubercle Bacilli of the Human Type.-Human tubercle bacilli were isolated from seven tuberculous children and one not apparently tuberculous child. The tuberculous cases only are considered here.
In each case cultures were derived mainly from the cervical, bronchial, and mesenteric glands. Occasionally, however, cultures were also obtained from other parts of the body, and the different strains isolated were compared and found identical in cultural characters and virulence for rabbits. Four of the children died from miliary tuberculosis of the lungs and three from tuberculous meningitis. In six of the children the tuberculosis was most advanced in the thorax, the bronchial glands showing the more extensive disease; in the remaining case the disease was equally severe in the bronchial and mesenteric glands, possibly a case of simultaneous infection in the thorax and abdomen.
(C) Cases with no Visible Lesions of Tuberculosis.-The bronchial and mesenteric glands of eighteen children who presented at autopsy no visible lesions of tuberculosis were tested on guinea-pigs for the presence of tubercle bacilli. In thirteen of these cases the cervical glands, and in two the tonsils, were also tested.
Tubercle bacilli were demonstrated to be present in a single case in the bronchial glands of a child aged four years; the bacilli were of the human type.
The results of inoculations with autopsy material, on account of the small number of cases investigated, cannot be considered conclusive as to the relative frequency of the bovine and human types of infection. The investigation was interrupted by war service. The results, such as they are, indicate the seriousness .of the mortality in childhood directly attributable to tuberculosis. Further, besides showing the greater importance of the human type of bacillus as a contributor to the mortality rate in children, they illustrate also the danger of cow's milk as a source -of tuberculosis in children. PRACTICAL CONSIDERATIONS. (1) Tuberculosis of the upper deep cervical glands develops from a primary focus -in the faucial tonsils much more frequently than is generally supposed. Treatment -of tuberculous cervical adenitis by radical measures may justly be claimed to rank amongst the many triumphs of modern surgery. Tonsillectomy is essential in all cases of tuberculosis of the cervical glands in children.
(2) Having demonstrated that a high percentage of the surgical tuberculosis affecting children in Edinburgh and district is of bovine origin, more particularly that which affects the faucial tonsils, mesenteric and cervical glands; that the milk supply of the same area is frequently infected with bovine tubercle bacilli; and having demonstrated that a certain number of deaths occur from this bacillus, I am of opinion that bovine tuberculosis should be considered an important factor in respect to the spread of surgical tuberculosis amongst children.
(3) The establishment of convalescent homes in the country for the adequate -treatment of children affected by active tuberculosis is a much-felt want.
(4) For the welfare of any community, large or small, the provision of a pure -milk supply is of the utmost importance-clean milk of good quality from healthy -cows and protected from contamination. The powers at present vested in our local auithorities are inadequate, and it seems to me to be our special duty to prevent this large and entirely preventable amount of tuberculosis amongst children.
What is most wanted is a well-informed public opinion which will demand new and more drastic powers for the authorities, and insist upon these powers being -exercised to their full extent.
(5) To suppress bovine tuberculosis it will be necessary to have the co-operation, either compulsory or voluntary, of those who produce milk, and to establish, so to speak, centres of tubercle-free cows, and slowly increase such territories.
The following resolution was proposed by Mr. GEORGE P. MALE, seconded by Dr. NATHAN RAW, and carried unanimously:
"That this meeting of the Sections of Epidemiology and State Medicine, Comparative Medicine, and Diseases in Children, strongly urges the Council of the Society to press the Government to re-enact the Tuberculosis Order as soon as possible, with a view to reducing the incidence and mortality from tuberculosis in children, and to the provision of a pure milk supply."
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